Searching PAJ 



1/1 ^— v 



PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 05-054897 
(43)Date of publication of application : 05.03.1993 



(5 Dint CI. 



H01M 8/02 
H01M 8/12 



(21 Application number : 03-210716 
(22)Date of filing : 22.08.1991 



(71) Applicant : MITSUBISHI HEAVY IND LTD 

(72) Inventor : MIYAZAKI TATSURO 

MORIGUCHI SUMIO 
KAHATA TATSUO 
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(57)Abstract: 

PURPOSE: To reduce the contact resistance and the cost and increase 
the mass- productivity, by interposing a porous material thin film 
between the interconnector having grooves and the power generation 
layer. 

CONSTITUTION: A power generation layer 1 is prepared by laminating 
an electrolytic material 5, and a fuel pole or an air pole 4 or 6 and 
bonding them to each other. An interconnector 2 is formed by extrusion 
technique and is bonded to the resulting laminate body. A connection 
portion 3 is prepared using a sheet with a doctor blade process, and this 
connection portion 3 is interposed between the powder generation layer 
1 and the interconnector 2 and is filled between both. The 
interconnector 2 has grooves at its surface contacting with the power 
generation layer 1, which grooves are intended to supply air or fuel while, 
on the other hand, the sheet is porous material thin film which consists 
of a fuel pole material or air material. This improves the electrical 
connection between the power generation layer 1 and the 
interconnector 2, and makes the contact resistance low, thus enabling 
mass-production of a high-performance and inexpensive cell. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** showg the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid electrolyte eel characterized by coming to provide the thin film of the porous body which consists 
of the fuel electrode material or air pole material made to be placed between the joints of the interconnector which has 
the slot which supplies the fuel or air by which opening was carried out to the field which touches the generation-of- 
electrical-energy layer which consists of fuel electrode material, electrolyte material, and air pole material, and this 
generation-of-electrical-energy layer, and a this interconnector and said generation-of-electrical-energy layer. 
[Claim 2] The 1st process which makes a joint with the interconnector which has the slot which supplies the fuel or air 
by which opening was carried out to the field which touches the generation-of-electrical-energy layer which consists of 
fuel electrode material, electrolyte material, and air pole material, and this generation-of-electrical-energy layer pinch 
the thin film of the porous body of fuel electrode material or air pole material, The manufacture approach of the solid 
electrolyte eel characterized by coming to have the 2nd process which makes said generation-of-electrical-energy layer 
to which said porous body was pinched, and said interconnector sinter, applying a load to the pinching side. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the solid electrolyte eel applied in favor of a high-temperature-hot- 
water electrolytic device, a solid oxide fuel cell (this is hereafter abbreviated to SOFC), etc., and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] SOFC essentially has a high rate of energy conversion in order not to receive constraint 
of the Carnot efficiency with the equipment which carries out direct conversion to electrical energy continuously under 
isothermal using an electrochemical means, without going via the gestalt of the heat energy according the chemical 
energy contained to a fuel to combustion, and it has the description of still better environmental preservation nature 
being expected. 

[0003] In the monotonous mold SOFC, if it explains with reference to drawing 1 , it consists of a separator 
(interconnector) 2 which avoids the generation-of-electrical-energy layer 1 (it consists of a fuel electrode, electrolyte 
material, and an air pole) which generates electricity, and mixing of distributed gas, and passes the electrical and 
electric equipment, and the connection 3 of the generation-of-electrical-energy layer 1 and an interconnector 2 is 
performed by sintering after [ mechanical ] pushing or applying the paste of sinterable nature noble metals, such as 
platinum black. 
[0004] 

[Problem(s) to be Solved by the Invention] However, as for a connection, a generation-of-electrical-energy layer and 
about 50-100 micrometers of interconnectors are curving microscopically, it is difficult to obtain good connection with 
the conventional technique, and the contact resistance in a connection causes degradation greatly. For example, in 
mechanical forcing, highly precise control is required and it is easy to produce breakage of a cel. On the other hand, in 
spreading of a noble-metals paste, the spreading side where a raw material is uniform at an expensive price is not 
acquired. 

[0005] This invention tends to offer the solid electrolyte eel which connection with small contact resistance is possible, 
and is cheap, and is rich in mass-production nature in view of the above-mentioned technical level, and its manufacture 
approach. 
[0006] 

[Means for Solving the Problem] This invention is a solid electrolyte eel characterized by coming to provide the thin 
film of the porous body which consists of the fuel electrode material or air pole material made to be placed between the 
joints of the interconnector which has the slot which supplies the fuel or air by which opening was carried out to the 
field which touches the generation-of-electrical-energy layer which consists of (1) fuel-electrode material, electrolyte 
material, and air pole material, and this generation-of-electrical-energy layer, and a this interconnector and said 
generation-of-electrical-energy layer. 

[0007] (2) The 1st process which makes a joint with the interconnector which has the slot which supplies the fuel or air 
by which opening was carried out to the field which touches the generation-of-electrical-energy layer which consists of 
fuel electrode material, electrolyte material, and air pole material, and this generation-of-electrical-energy layer pinch 
the thin film of the porous body of fuel electrode material or air pole material, The manufacture approach of the solid 
electrolyte eel characterized by coming to have the 2nd process which makes said generation-of-electrical-energy layer 
to which said porous body was pinched, and said interconnector sinter, applying a load to the pinching side. 
It comes out. 

[0008] That is, after it processes generation-of-electrical-energy layer electrode material (fuel electrode material or air 
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pole material) on the connection side of a generation-of-electrical-energy layer and an interconnector in the shape of a 
sheet and this invention fills it up into it with the condition of not sintering, they are the solid electrolyte eel which the 
adhesive property between a generation-of-electrical-energy layer / interconnector is raised, and enabled it to reduce 
interfacial resistance, and its manufacture approach by performing sintering. 

[0009] What is necessary is just to perform processing to the shape of a sheet of the electrode material of a generation- 
of-electrical-energy layer in the above by the thin film shaping approach (a doctor blade method, the calendering roll 
method, extrusion process) of the ceramics currently generally used conventionally. Since the thin film created by these 
approaches contains the organic binder other than ceramic powder before sintering and is rich in plasticity, it is placed 
between a generation-of-electrical-energy layer and an interconnector, and the bend of a generation-of-electrical-energy 
layer and an interconnector is filled up with it by pressurizing moderately. Although the organic binder used changes 
with the description of the fine particles used, a dispersant, and a solvent in case it is processed in the shape of a sheet, 
generally polymethyl acrylate, a nitrocellulose, polyethylene, petroleum resin, polyvinyl alcohol, polyvinyl butyral 
resin, a polyvinyl chloride, an acrylic-acid polymer, a methacrylic-acid polymer, methyl cellulose, a wax, etc. are used. 
[0010] 

[Function] According to this invention, compared with the former, the electric connection between a generation-of- 
electrical-energy layer and an interconnector becomes good, and it becomes possible to offer a highly efficient solid 
electrolyte cel. 
[0011] 

[Example] Hereafter, by drawing 1 , one example of this invention is explained as compared with the thing of the 
conventional mode, and the effectiveness of this invention is proved. 

[0012] For the electrolyte material 5 as configuration film of the generation-of-electrical-energy layer 1, a fuel 
electrode 4 or 6 is yttria stabilized zirconia nickel/Zr02 About a cermet, an air pole 4 or 6 is LaSrMn03. It was used 
and each film formed membranes with the doctor blade method. After carrying out the laminating of this, sintering was 
performed and the generation-of-electrical-energy layer 1 was created. Moreover, as an interconnector 2, it is 
LaCrMg03. It was used, and this was fabricated with the extrusion process and sintered. 

[0013] It is LaSrMn03 whose ingredient the sheet with which both connection side is filled up is also created with a 
doctor blade method, and is air pole material. It was used. Moreover, in order to make plasticity hold at this time, the 
ester of acrylic resin and a phthalic acid was added 5 to 15% as an organic binder. 

[0014] Connection of the generation-of-electrical-energy layer 1 and an interconnector 2 is 1.5 - 10 g/cm2. It carried 
out by applying a load and heating at the temperature of 1000-1400 degrees C. 

[0015] Thus, electric resistance was measured for the acquired generation-of-electrical-energy layer / interconnector 
connection object with the direct-current four probe method. 

[0016] Moreover, it measured similarly about what applied the noble-metals (platinum black) paste to the thing and 

connection side which were mechanically forced as a comparison, and was sintered (1000 degrees C). 

[0017] A result is shown in Table 1 and 2. Compared with forcing with what [ mechanical ] prepared the sheet-like 

connection layer, or a platinum paste, the interfacial resistance of a generation-of-electrical-energy layer / 

interconnector is small, and it heats at the temperature of 1200-1300 degrees C especially, and the amount of loads is 

4.0 g/cm2. It was checked at the above time that interfacial resistance becomes small. 

[Table 1] 
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[0018] 

[Effect of the Invention] According to this invention, the electrical installation between a generation-of-electrical- 
energy layer and an interconnector becomes good, and it becomes possible to offer the solid electrolyte eel of high 
performance. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view of the configuration of a monotonous mold solid oxide fuel cell. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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